Introduction
This paper presents a unified parametric approach to estimate the impact of taxes and transfers on the participation decision (the extensive margin of labour supply). In our framework, participation probabilities are determined by the comparison of disposable income in and out of the labour force, consisting of the (often non-observed) amount of transfers and non-labour income an individual gets if not working and the gains to work (GTW; change in disposable income if accepting a job offer, the sum of net wages and lost transfers). Identification is achieved by utilizing a multitude of tax and transfer reforms. Unlike in the existing literature, our results allow a general assessment of the efficiency and effectiveness of government interventions into the labour market, and more importantly, a micro-based prediction of the impact of tax and welfare reforms.
There is a multitude of existing studies which establish that taxes and the welfare system influence the participation decision. There is, however, a notable heterogeneity in terms of implied elasticity measures. Arrufat and Zabalza (1986) do a cross section estimation on the U.K. General Household Survey dataset, and find a participation elasticity (the change in the probability of being active in response of a unitary shock in net wages) of 1.41 for married women. Dickert et al. (1995) , conducting a cross-section estimation on the Survey of Income and Program Participation (SIPP) to analyse a large expansion of the Earned Income Tax Credit (EITC) in the U.S., find an elasticity of η = 0.2 for single parents. Eissa and Liebman (1996) follow a program evaluation methodology (difference in differences) using the Current Population Survey to analyse the same episode of EITC expansion. They find that single mothers increased their participation rate by 2.8 percentage points relative to single women without children. Kimmel and Kniesner (1998) adopt a panel estimation on SIPP, and find elasticities of [0.6; 2.4; 1.8; 1.1] for single men, single women, wives and husbands respectively. Finally, Aaberge et al. (1999) follow a cross section estimation based on the Survey on Household Income and Wealth (Italy), and obtain average elasticities for men and women as [0.04; 0.65] respectively.
From our point of view, these findings have important shortcomings. First, most of them focus on special subgroups and tend to follow a reduced form approach (program evaluation methodology, see Moffitt, 2002 , for a review). Though such approaches are capable of precisely estimating the impact of a particular tax or transfer reform episode, they are not suitable for evaluating the impact of future (hypothetical) scenarios. There is also a substantial heterogeneity in the way after-tax wages are controlled for (if at all). Meyer and Rosenbaum (2001) is an example of a structural approach, but is not suitable for simulations either: wages are proxied, so the results do not imply a wage elasticity.
Second, the existing literature usually focuses on either taxes or transfers. Though the meta-analysis of Chetty et al. (2012) provides a "new consensus estimate" of extensive margin elasticities of 0.25, this result still does not necessarily control for the entire tax and transfer system. As argued by Blundell (2012) , it is important to take taxes and transfers into account simultaneously and combine them into effective tax wedges. Besides influencing non-labour income (income at zero hours worked), transfers also show characteristics resembling both marginal and average tax rates. Suppose that a certain benefit is means tested with a gradual phaseout. For example, every extra income earned as wage reduces transfers by 20 per cent. In that case, it is equivalent to a 20 per cent extra marginal tax rate. Once the individual has lost all of this means tested benefit, lost transfers become similar to an average tax rate: the total amount of lost transfers decreases the payoff from work, just like the average tax rate does.
One major reason for the lack of structural studies is that it is not obvious how to incorporate all the relevant features of the tax and transfer system into a theory-based framework of labour supply. This paper presents an extension of the standard labour supply model that can incorporate both the marginal and participation tax rate aspect of transfers, but at the expense of constraining the participation decision to a fixed job size. Jobs usually have a fixed minimum size (half-time, or in some cases even full-time), which implies that an interior solution at a too low number of hours might also be practically infeasible. In that case, the labour supply choice of individuals is determined by the average tax rate at her initial gross monthly earnings and the total amount of transfers. The overall summary measure in this case is the gains to work, which consists of the net wage (for the fixed size of the job) minus the amount of lost transfers.
We carry out our estimation on the Hungarian Household Budget Survey (HKF), containing detailed income and consumption measures of individuals for the years 1998-2008. Numerous policy measures on both income tax rates and transfers adopted during this period provide enough cross-sectional and time variation for the estimation of the elasticity of participation probabilities with respect to gains to work. Figure1 show how individuals' average tax rates would have changed if their real income remained unchanged over time. It is seen that minor income tax changes occurred every year and major changed occurred in 1999 and between 2002 and 2005. The right graph show that tax changes affected lower income earners to a greater extent. As for the transfers, Figure 1 illustrates the impact of various transfer reforms on the Hungarian participation rate. The simple decomposition exercise of Kátay and Nobilis (2009) clearly demonstrates that transfer changes do impact the participation rate, providing us with sufficient exogenous variation in transfers to identify our specification.
The underlying theory -presented in Section 2 -leads to a structural probit equation which relates participation probabilities to gains to work from a full time job, the total amount of non-labour income (including the hypothetical amount of transfers one gets or would get at zero hours worked) and other individual characteristics. The unobserved hypothetical amount of transfers are backed up using individual characteristics and the welfare system's details for every given year. 1993  1994  1995  1996  1997  1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011 Old-age pension Maternity allowances Disabled Transfers
The estimation process -described in Section 3 -follows the often used three step procedure, as, e.g., in Kimmel and Kniesner (1998) . The key element of the identification is the careful choice of labour demand shifters, i.e., the variables which have no (or negligible) impact on labour supply directly, but strongly impact the wage and hence impacts activity indirectly. In Section 4, we argue that county dummies and (once we control for individuals' lifecycle position with a large set of dummy variables) individuals' age are such variables.
Section 5 presents the estimation results. We find that a single equation can already explain a large heterogeneity of individual responsiveness to taxes and transfers: there are large differences among subgroups, driven partly by a composition effect, and partly by a different share of lost transfers in the GTW. The most responsive subgroups are low-skilled, (married) women at child-bearing age and elders, while prime-age higher educated individuals are practically unresponsive to tax and transfer changes at the extensive margin. As argued for example by Kátay (2009), Hungary's labour participation deficit compared to other EU members is mostly due to these special groups.
Theory

The underlying theory
The usual approach is to define the reservation wage, which is the threshold for accepting a job offer. Let us start from a standard utility maximization problem: where c is consumption, l is labour, w is the wage, and T denotes transfers and other non-labour income. The total time endowment is normalized to l, so leisure is 1-l. The optimality condition can be written as: 
The probability of someone working given a wage offer w i , non-labour income T i and individual characteristics Z i is then:
(1) ~ yielding the standard structural probit specification.
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The next step is to add taxes and transfers. One the one hand, we have to modify the wage rate by the effective tax rate (marginal rate, at zero labour income), including taxes, social contributions, and the phaseout of social transfers (if applicable). On the other hand, there are certain transfers which get lost immediately at taking up any job. In such a case, there is a discrete downward jump in T for any nonzero hours worked. One could try to redefine the reservation wage similarly to before, as the level that could still induce an epsilon amount of work. This is, however, not feasible: from Roy's identity, the welfare gain from a marginal wage increase is the same as the income gain from the extra income due to the higher wage. But there is no such income gain at zero hours worked, so the income equivalent gain is zero, while there is a nonzero income loss due to the drop in T. In other words, the reservation wage is infinite (this can also be established formally by total differentiation).
Instead, we redefine the reservation wage by constraining the participation decision to a fixed "job size"l * -in our empirical specification, it will be a full time job. 2 The reservation wage is thus set by the following comparison: 
To derive a formal expression for the probability of being active (the analogue of (1)), let us linearize the left hand side of (2) Once working, an individual may decide to work more than l * . We assume, however, that it is not known in advance whether there would be opportunities for overtime or performance bonuses, so the activity decision is determined by the base salary. so the comparison becomes:
The individual works if:
yielding again a structural probit of the form:
Let us compare the two structural probit equations (1) and (3). First, W i in (3) represents the gains to work (from a full time job): W i = w i l * -ΔT, as opposed to the net wage w i . Second, T i is the hypothetical amount of transfers one gets (or would get) at zero hours worked.
From a practical point of view, T is not directly observable for the employed, since they get T-ΔT; while ΔT is not observed for the inactive, since they get T. Using individual characteristics and the welfare system's details (for every given year), however, one can back u p T a n d Δ T . T h i s essentially requires a microsimulation tool. For those who work, we determine T based on their characteristics and welfare regulations for the given year, and then obtain ΔT = T -T obs . For those who do not work, we determine ΔT by again applying welfare rules, while T = T obs .
Econometric issues
Here we closely follow Kimmel and Kniesner (1998) , up to a certain point. We want to estimate a structural probit equation:
Here the vector Z i contains individual characteristics which shift the labour supply of an individual. As usual in the literature on participation, there is a missing data issue: the for the unemployed. Here the vector X i contains individual characteristics which are relevant for defining an individual's wage. Note that the two vectors X i and Z i may overlap, but there can be elements in each of them which are excluded from the other set. This regression, however, is run on a nonrandom sample, since the employment and the W error terms might be correlated. The solution is thus to adopt a Heckman-type correction, yielding a three step procedure.
In variant A, we thus adopt the following procedure: 1) Run a reduced form probit:
as a correction in the log GTW regression:
3) Use the predicted log GTW
Notice that here Z X ⊇ , since there is practically no observable characteristics which would not be related to transfer measures, which are there in logW.
In variant B, we slightly modify the previous procedure:
as a correction in the wage (more precisely: monthly income) regression:
W is also lognormal with some mean and a variance , 2 W σ then one can show that:
Thus we can use the predicted log wage 
Four remarks are in order. The first is regarding endogeneity and measurement error of the gains-to-work variable. In the structural probit, logW can be endogenous, since the wage error term can be correlated with the participation decision error term. Moreover, logW can also contain measurement error: in case of an individual working only for some part of the year, her reported wage is less than the true annual wage. Alternatively, unreported wage income can also lead to a mismeasurement of wages. Notice, however, that we are in fact running an IV-probit in step 3, which offers a remedy to both of these problems (as long as there are variables in X i which are excluded form Z i , an issue we address in the data section).
The second issue is whether the selection correction is identified only through a functional form assumption. This is indeed the case when Z X ⊇ in the wage equation, since the inverse Mills ratio is then just a nonlinear reshuffling of the right hand side variables in the wage equation (variant A). On the other hand, the inverse Mills ratio does contain additional variation if Z X ⊇ , which is the case in Variant B. This means that we are free from the functional-form criticism in Variant B, but it applies for the wage equation in Variant A. In that case, however, there is no alternative: if a variable impacts the participation equation directly, it is also likely to impact the GTW (logW) at least through the change in transfers term ΔT. For the structural probit equation (3) however, we are again on safe grounds: though the predicted logW contains the variables X, Z and their nonlinear combinations (in the inverse Mills ratio), X is excluded from the structural equation, so we are identifying γ from variations both in X and the inverse Mills ratio. In other words, the key element of the identification method is the existence of controls for labour demand included in X i and excluded form Z i .
Third, the use of generated regressors in the third stage calls for an adjustment of standard errors. Usual Heckman correction implementations do incorporate necessary corrections for the second but not for the third step. In practice, such a correction often leads to minor changes; hence it is common to ignore the issue (Kimmel and Kniesner, 1998 , also follow this route). As one alternative, one could implement a full-blown correction of the third step standard errors, along the lines of Fernandez et al.. We instead opted for bootstrapping the standard errors, which should be more robust in case of noisy data or misspecification problems. 3 Finally, there is a tradeoff between adopting Variant A or B. The latter would seem more appealing, since it allows for Z X ⊇ , hence even the wage equation is free from functional form criticisms. The drawback, however, is that nothing guarantees that our estimated
is positive, causing a nonrandom sample selection issue in our third step. One could produce better second stage regressions for logw i , taking for example the impact of the minimum wage into account. 4 That would mean, however, a Tobit-type truncated regression in the second stage, making our procedure even more complicated and potentially four-step. For this reason, we proceed only with Variant A; also recalling that although the wage equation is subject to a functional form criticism, is is much less of an issue in the structural probit equation.
Since our "wage" measure in the structural estimation is the GTW, the calculation of regular wage elasticities requires one more step. The structural probit gives us a log GTW coefficient γ .
Since the probit is a nonlinear function, one has to evaluate it at a certain vector Z and logT to obtain the marginal impact of a percentage change in the GTW. Even then, however, it is still the -----3 In particular, our reported standard errors are calculated as the standard deviation of the point estimates from the three-step estimation procedure performed on 200 bootstrapped random samples (with replacement, and of the same size as the estimation sample).
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It was indeed the case in our sample that the predicted wage was too low for the low-skilled, where the minimum wage is often binding, making their predicted Notice that the marginal effect of logW gets magnified if w -ΔT = w; which is the case for transfer-dependent people (low skill, around retirement, etc.).
Data
We use data from the Hungarian Household Budget Survey (HKF), years 1998-2008. This is in principle a rotating panel database with a one-third renewing part every year, but it is very difficult to make the actual connections between consecutive waves. For this reason, we only use it as a pooled cross-section. The dataset contains detailed income and consumption measures of broadly 25,000 individuals per year.
The key challenge is to define the counterfactual transfers: First, how much would someone who is currently working receive in transfers if that individual is laid off? Second, how much would someone who is currently inactive lose if that individual takes up a full time job? Calculating these measures requires the detailed coding of the full transfer system, basically a microsimulation model. We detail the major tax expenditure and cash transfer items in the Appendix. With one exception, the database contained all the relevant information to deduct the counterfactual transfer entitlements or losses of each individual. The exception was the work history of individuals, on which certain transfers depend (for example, eligibility to the more generous maternity support schedule GYED). To resolve this issue, we used a predicted value based on the Labour Force Survey database (a conditional expectation based on observable characteristics).
The main left hand side variable was labour force participation, 5 though we also ran the same estimations with employment. All wage variables (w and W) refer to annual net wage income calculated from the gross wages reported by survey participants. The right hand side measures form two major groups: labour-supply shifters (Z i ) and wage equation controls (X i \Z i ). Following MaCurdy (1985) , MaCurdy (1987) , and Kimmel and Kniesner (1998) , labour-supply shifters contain personal and family characteristics, while the vector X it includes variables which determine the market wage (labour demand shifters). In particular, the first group consists of the following variables: log of non-labour income, education dummies, household head, mother with infant (<3 years old), attending full-time education, household size (number of persons), pensioner, family status (husband, wife, child, single, divorced,...), age-group dummies (15-24, 25-49, 50-) and year dummies. The second group contains county dummies, and interactions of age and age square with education.
One needs to justify the choice for variables in X i \Z i , since those variables serve both as instruments for treating endogeneity and measurement error issues about our wage measure (see the first remark at the end of Section 3), and also as a source of additional variation to identify the -----5 It is the "most typical" status for the given year, self-reported by survey respondents. Unemployment is defined along the ILO classification. parameter γ (remark two of the same section). In our view, county dummies represent regional differences in economic conditions, which has an indirect effect on activity (through different wages) but no direct effect (two individuals with identical individual characteristics and wage but living in different regions should exhibit the same attitude towards economic activity). For the interaction of age and age square with education, our argument is the following. Age has two main effects on the likelihood of activity: one is through an impact on the lifecycle position (student, prime age and nearing retirement), and another through increased experience (an upward sloping relationship between age and wages). The first effect is a labour-supply shifter, which we capture by a large set of dummies that controls for individuals' lifecycle position, such as age-group, family status (single, married, divorced...), attending full-time education, mother with infant and others. On top of that, we argue that an extra year has a negligible impact on labour supply directly, but it strongly impacts the wage and hence impacts activity indirectly (a labour demand shifter).
Results
This section reports and discusses our empirical results. We focus mostly on the participation margin: with employment, we only report the results of the main specification but no detailed conditional marginal effects by subgroups (they are available upon request). The main parameters of interest are the coefficient of gains to work and non-labour income (always in logs). Table 1 displays our baseline results, following the econometric methodology of Variant A. Panel A reports the estimates for the structural probit equation (3). Most point estimates have the expected sign and are significant. A higher GTW increases the probability of being active, while non-labour income has the opposite effect (both are in logs). From the additional controls (unreported but available upon request), education has a mixed but insignificant effect. Being a household head or having a larger family increases the probability of being active, while being a mother with small children, full-time student or pensioner decreases it. Age has the usual hump-shaped effect on activity. The results are quite similar when the left hand side variable is employment.
Since the probit function is nonlinear, the point estimates in Panel A are not indicative about the conditional marginal effect of variables of interest on activity. Panel B displays these numbers, evaluated at the sample means. Numbers here are already semi-elasticities: a 10 per cent increase in the GTW leads to a 2.9 per cent increase in the probability of being active. As explained by equation (4), the same increase in the net wage (as opposed to the net wage minus transfers) leads to a potentially larger effect. The difference is quite substantial at the sample mean, as the effect is about 36 per cent higher. The opposite happens with non-labour income: transfers are only part of them, so a 10 per cent change in transfers implies a smaller increase in non-labour income.
The conditional marginal effects presented in Table1 are not directly comparable to the "consensus" 0.25 value of aggregate net wage elasticity reported by Chetty et al. (2012) : these marginal effects indicate the effect of one percent increase in net wage on the "average individual's" probability of being active (or on the participation rate) in percentage points, as opposed to the elasticity measures in Chetty et al. (2012) indicating the percentage change in total employment to the same shock. To produce the equivalent of the exercise by Chetty et al. (2012) , one needs to increase the net wage of all individuals by one percent and look at its employment effect. The resulting 0.28 per cent increase in total employment implies an elasticity of 0.28, quite in line with the consensus.
Next we look at the conditional marginal effects by subgroups to see how much they differ from each other. Table 1 presents two variants, a full and a restricted sample estimate. The full sample means that all observations are included (as in Table 2 ), but the marginal effects are evaluated at a subgroup-specific mean. The restricted sample means that the entire estimation procedure is carried out only on the subsample at hand, so even the structural probit estimates can be different.
Notice that the net wage (or even the GTW) elasticity of activity is highly different across the three educational groups even in the full sample estimation case, when the only reason is a different conditional mean of the subgroups. The probit estimates somewhat differ between the full and the restricted sample, though the latter is also much less precisely estimated. Still, the conditional marginal effects are quite similar. This result is noteworthy, as it means that one can explain the heterogeneity of participation elasticities without an underlying difference in the utility functions (i.e., the parameters γ and ψ in equation (3)).
If those two parameters are common across individuals, than labour supply elasticities at the intensive margin are also common: one can show that for a fixed income share W/(W+T) and expenditure share (1 ( )
, the impact of a change in the net wage or transfers is the same on the hours worked decision of every individual. This homogeneity is however partial, since individuals with different gross wages (productivity) or transfers (non-labour income in general) will have different income and expenditure shares. When there is no non-labour income (T=0), this homogeneity becomes even more complete, as the labour supply elasticity depends only on common parameters and original hours worked ( Notes: Column (1) reports probit estimates and conditional marginal effects computed from the estimation on the full sample and evaluated at the subgroup-specific mean values of the covariates. Column (2) reports similar marginal effects, but computed from the estimations on the restricted samples. Table 2 further explores the prime-age sample, checking whether education status also matters there. The low overall elasticity of this age group splits into a sizeable elasticity for the "elementary school or less" group (a group which is also highly welfare dependent) and a smaller but still significant number for prime-age individuals with secondary education. Estimations suggest that prime-age higher educated individuals are inelastic to tax and transfer changes at the extensive margin. The restricted samples yield similar though smaller differences, both for structural probit parameters and conditional marginal effects. Table 3 displays the conditional marginal effects for the two remaining main welfare dependent social groups, the elderly and women of child-bearing age. The group of age above 50 exhibits a very substantial elasticity -this partly explains the large gap between the elasticity of the entire population and the prime-age group. This finding is quite important, as it shows that taxes and transfers have a strong impact on activity around retirement age, and that the tax and social insurance system can contribute to the large activity gap of the elderly in Hungary. Women at child-bearing age show a smaller wage elasticity, though they are still more responsive than the overall prime-age group. This is also true about the impact of transfers. Notes: Column (1) reports probit estimates and conditional marginal effects computed from the estimation on the full sample and evaluated at the subgroup-specific mean values of the covariates. Column (2) reports similar marginal effects, but computed from the estimations on the restricted samples.
Finally, Table 3 also report results for the usual classification by sex and marital status. Consistently with most of the previous empirical findings, women are, in general, more responsive to tax and transfer changes than men. Married women, the group mostly studied in the literature exhibits the highest marginal elasticity, while married men seem to be the less responsive group.
In summary, we have found that wages, taxes and transfers have a large impact on the participation decision, particularly for elders, the low-skilled, married women and women at child-bearing age. Moreover, these differences can be largely explained by different group characteristics, leading to different conditional marginal effects of the same structural probit estimates, and also to a different multiplication of a net wage change into the change in the GTW. We now demonstrate how our results can be utilized for the simulation of the labour supply (participation) effect of a personal income tax and transfer reform. The main step is to calculate the probability of being active for a given hypothetical wage, tax and transfer system. First we obtain the pre-and post-reform aftertax wage income of everyone in our sample, using predicted wages. Then we calculate the pre-and post-reform hypothetical "zero hours worked" transfer level for everyone, and construct the log of the GTW (logW) before and after the reform.
Equipped with these, we form:
before and after the reform. The change in its value is the change in the probability of individual i being active. Finally, we add up the probabilities in the sample (weighted) to get an estimate for the change in the aggregate activity rate. This gives us the shift of the labour supply curve: in equilibrium, labour demand might be downward sloping so the equilibrium wage may change, offsetting partly the change in labour supply.
As an illustration, we fed the main changes of the Hungarian personal income tax and transfer system of 2012 into this framework. The particular measures are the following: the complete elimination of the employee tax credit (ETC) scheme, a 27 per cent reduction in the tax rate (from 20.3 to 16 per cent) below the average monthly income of 202,000 HUF, and a 1 percentage point increase in the social contribution rate. As illustrated by Figure 3 , these changes have a very heterogeneous effect on the average tax rate of taxpayers: the abolishment of the ETC pushes up the average tax rate for low earners, for which they are partly compensated by the cut in the tax rate. Medium earners, who were not or at most partially eligible for the ETC gain by a reduction in their tax rate. High earners also gain a little due to the reduction in the tax rate on their first 202,000 HUF income per month. Finally, there is a common loss from increased social contributions.
As a result, aggregate activity decreases by 0.97 per cent, from which the elimination of the ETC is responsible for 2.09 per cent, 6 the increase in social contributions leads to another 0.34 per cent reduction, which are partly offset by an increase of 1.51 per cent due to the rate cut.
7 Overall, this illustrates both the usefulness of our parametric approach for assessing the impact of tax and transfer reforms, and the economic significance of our parameter estimates.
Conclusion
This paper presents a first (at least to our knowledge) structural form estimation of labour supply at the extensive margin that simultaneously takes into account taxes and transfers. We show that one has to modify the net wage by deducting the amount of lost transfers to get the measure which determines the participation decision (the gains to work). This implies, however, that the same change in the net wage leads to a very different change in the GTW if lost transfers are a different share of the net wage.
We find that a single equation can already explain a large heterogeneity of individual responsiveness to taxes and transfers: there are large differences among subgroups, driven partly by -----6 There is a subtle issue here: under the Hungarian tax code, a large part of social transfers are also affected by personal income taxes and the ETC. Consequently, the elimination of the ETC also decreases the net value of many social transfers. Thanks to our integrated treatment of taxes and transfers, we can take this into account in our calculation. Without the corresponding cut in the net value of transfers, there would be an even more substantial reduction in participation.
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The sum of the effects of these measures may differ to the total effect due to interactions. gross annual income, baseline a composition effect, and partly by a different share of lost transfers in the GTW. These highly responsive subgroups are exactly the ones who are mostly responsible for Hungary's low participation rate (low-skilled, women at child-bearing age, elders), implying that a reform of the tax and transfer system can be a powerful tool to boost employment.
Our results directly lend themselves to reform simulations. We demonstrated how our model can be utilized to calculate the labour supply shift of a complex personal income tax reform. In related work (Benczúr et al., 2012) , we build a model where this labour supply block is expanded by an intensive margin adjustment (based on a combination of Bakos et al., 2008; and Á. Kiss and Mosberger, 2011) , and then it is embedded in a small general equilibrium macro model. With such a fully fledged model, we were able to evaluate at depth the 2011-12 Hungarian tax and transfer reforms as well (Benczúr et al., 2011) .
APPENDIX SUMMARY OF CASH TRANSFERS AND TAX EXPENDITURES TAKEN INTO ACCOUNT IN THE ESTIMATION
This Appendix summarizes the basic features of tax expenditures and the cash transfers and tax expenditures taken into account in the estimation. In particular, we discuss child care (family) benefits and unemployment (welfare) benefits. We treated old-age and disability benefits as exogenous and, accordingly, did not include these benefits in the summary. This rests on the assumption that if an individual is entitled for these benefits (due to age or health status), we will observe that he/she is a recipient. This looks like a natural assumption in the case of disability benefits. In the case of old-age benefits, this treatment is justified by the fact that during the sample period old-age pension recipients were allowed to work without any penalty. Thus they did not face a choice between pensions and earnings.
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Tax expenditures in the PIT a) Employee tax credit (adójóváírás), 8 ETC is a non-refundable tax credit applying to wage income. The ETC was modest in size until its expansion in 2002. During the period 2003-11 it made the minimum wage nearly PIT-free. The ETC was phased out in most years at a rate of 9 per cent in an income range around the average wage. Until its abolishment in 2012, its exact parameters were adjusted each year. b) Family tax credit (családi adókedvezmény). The Hungarian PIT has been an individual-based (as opposed to a family-based) tax system during the sample period. One of the parents can deduct the family tax credit from his or her tax payment (or both can share the credit) based on the number of children in the household. Starting in 2006, families with one or two children were not eligible for the tax credit (until the tax credit was expanded in 2011). c) Other tax credits were abundant in the tax code until 2006; since then they have been gradually eliminated. We use information in the Household Budget Survey to assess the tax credits each individual can take advantage of. d) Tax base issues. During the sample period, insurance-based benefits were generally treated as wage income by the tax code while universal benefits were tax exempt. During the years 2007-10 pension income constituted part of the tax base although it was not taxed itself (it pushed other incomes into the upper tax bracket). Benefits 2c and 2d were treated similarly during the whole sample period.
Family benefits
a) Maternity benefit (TGYÁS) is an insurance-based benefit that mothers are entitled to receive for 5 months around child-birth. Its condition is current employment (at the time of applying for the benefit). The monthly benefit is equal to 70 per cent of past monthly wage. The recipient may not engage in paid work while receiving this benefit. No couple can receive two of benefits 2a-d at the same time. b) Child-care benefit I (GYED) is an insurance-based benefit that one of the parents is entitled to receive until the second birthday of the youngest child. Its condition is at least 12 months of
There is considerable heterogeneity in the official and scientific publications regarding the English translation of the various benefits. In this table we chose to use the simplest English translations that reflect the nature of the given benefit; we included the official Hungarian designations so that the benefits can easily be identified. employment in the 24 months before the child is born. The monthly benefit is equal to 70 per cent of past monthly wage but it may not exceed 140 per cent of the minimum wage. The recipient may not engage in paid work while receiving this benefit. No couple can receive two of benefits 2a-d at the same time. c) Child-care benefit II (GYES) is not conditional on employment (social insurance) history. One of the parents is entitled to receive the benefit until the third birthday of the youngest child. The benefit is pegged to the so-called "minimum pension benefit", equal to HUF 28500 (around 40 per cent of the minimum wage) in 2008. Recipients are restricted from working full time in the first year of this benefit. (The employment restrictions were loosened for the second and third year during the period of study.) No couple can receive two of benefits 2a-d at the same time. d) Child-care benefit III (GYET): A parent is entitled to this benefit if he or she raises at least 3 children until the 8th birthday of the youngest child, independently of employment (social insurance) history. The benefit is pegged to the 'minimum pension benefit' (see 2c). Recipients of this benefit are restricted from working full time. No couple can receive two of benefits 2a-d at the same time. e) Family supplement (sometimes called "family allowance"; családi pótlék) is a universal benefit all families with children are entitled to receive. The sum of the benefit depends on the number of children, whether there are twins among the children, and whether any of the children is chronically ill. It was equal to HUF 12,200 (around 18 per cent of the minimum wage) for a family with one child in 2008.
Unemployment benefits
a) Unemployment benefit I (1998-2005: munkanélküli járadék; 2006-: álláskeresési járadék) : Individuals who lost their jobs are eligible for the insurance-based unemployment benefit (renamed as "job-seekers' benefit" in 2006). Its maximum duration was shortened from 12 months to 9 months in 2000. Until 2006 it was equal to 65 per cent of the previous wage (capped at 180 per cent of the "minimum pension benefit", see 2c). After 2006 it had two phases. The first phase lasted 3 months, during which the recipient received 60 per cent of his/her past wage (capped at 120 per cent of the minimum wage). The second phase lasted 6 months, during which the benefit was equal to 60 per cent of the minimum wage. (If the individual did not have a full employment history in the four years before the job loss, the duration of the benefit could be shorter. The second phase was abolished in 2012.) b) Unemployment benefit II (2003-05: álláskeresést ösztönzõ juttatás; 2006-: álláskeresési segély) :
Established in 2003, this was a fixed-sum benefit for individuals whose unemployment benefit I expired but still did not find a job. It was conditional on cooperation with the local unemployment administration. Between 2003-05 the benefit lasted a maximum of 6 months; it was reduced to 3 months in 2006. From that year onwards the benefit was equal to 40 per cent of the minimum wage. (It was abolished in 2012). c) Pre-retirement unemployment benefit (Nyugdíj elõtti álláskeresési segély): Individuals are entitled for this insurance-based benefit (which used to be a sub-case of benefit 3b after 2006) if they lose their job in the five years before the statutory pension age. The benefit is equal to 40 per cent of the minimum wage. The benefit payment is suspended if the individual finds employment. d) Regular social benefit (1998-2000: jövedelempótló támogatás; 2001-: rendszeres szociális segély) is a a welfare benefit individuals can receive if they are not eligible to any other unemployment (or disability or child-care) benefit (any more). For most of the sample period it was means-tested. The details of the means-testing changed in 2006. After 2006 the benefit supplemented a family's income to 90 per cent of the "minimum pension benefit" per consumption unit but could not exceed the net minimum wage. (Its predecessor in the years 1998-2000 was a fixed-sum transfer and it was succeeded by a fixed-sum transfer in 2010.)
